T-cell receptor gene transfer for treatment of leukemia.
The therapeutic efficacy of donor lymphocyte infusions has been proven for patients with relapsed hematologic malignancies after allogeneic stem cell transplantation. The beneficial effect of donor lymphocytes, however, is often accompanied by graft-versus-host-disease (GvHD). Adoptive transfer of antigen (Ag)-specific T-cell lines may eradicate the relapsed hematological malignancy, and may separate the anti-leukemic effect from GvHD. The main drawback of adoptive therapy of defined T-cell populations is the difficulty in producing sufficient quantities of these Ag-specific T cells. In addition, the specificity of the infused T cells is difficult to control. As the T-cell receptor (TCR) solely determines the specificity of T cells, transfer of relevant TCR genes into appropriate T-cell populations may provide a potent therapeutic reagent. With this strategy, donor-derived T-cell populations would be equipped with a TCR of defined specificity in short-term in vitro procedures, and infusion of the redirected cells would result in T-cell reactivity against the defined Ag. In this review we discuss the current status of TCR gene transfer for the treatment of hematological malignancies.